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Abstract: We evaluated the pre-and post-class responses of 142 university students enrolled in a
3-credit course on wildlife damage management during 1989-1996. Their knowledge of the
status , distribution , and behavior of coyotes (Canis latrans) was remarkably high in the pre-and
post-class surveys , yet males and urban students demonstrated an increase in knowledge after
taking the course. "Specificity" was the most important factor that would influence the selection
of a management technique , across gender and residence groups. Females, however, had a higher
affinity for "humaneness ," and "cost" was more important among males. Lethal methods of
control were more acceptable to students after classroom experience and strong support was
evident for killing only offending animals and using fast-acting, humane toxicants. The use of
foot-hold traps produced the widest differences in opinions over the entire survey. Female and
urban students were less receptive to this practice than male and rural students in both pre- and
post-class surveys , even though all groups showed more tolerance for the use of foot-hold traps
after classroom experience . Students overwhelmingly supported the hunting of wildlife .
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INTRODUCTION
Wildlife damage problems are
pervasive
in society . Urban/suburban
dwellers experience significant damage and
nuisance problems caused by wildlife .
Agricultural producers lose billions of
dollars each year due to crop damage caused
by deer, voles, blackbirds and other wildlife
species (Conover 2002). For most of these
problems , abatement techniques can be
applied to successfully reduce damage to
tolerable levels (Hygnstrom et al. 1994).
Public and professional awareness of these
techniques , however, is limited, and more
effort is needed to increase the public's

understanc;ling of the potential impacts of
wildlife and the solutions to these problems.
In 1989, The Wildlife Society's
Animal
Damage
Control
Committee
surveyed
state
wildlife
agency
administrators to determine the need for
education and experience in wildlife damage
management
among
new employees .
Responses indicated that knowledge of
wildlife damage management principles was
highly sought and a frequent shortcoming of
new employees (Timm 1994). In a related
study, the committee surveyed university
wildlife departments and determined that
few universities
offered courses or

principles and practice s of wildlife damage
management. Robert Timm was the
instructor from 1986 to 1987 and Scott
Hygnstrom from 1989 to the present. The
first 3 weeks of class typicall y addressed the
basic principles and philosophy , followed by
a three-we ek survey of general management
techniques. Seven weeks were devoted to
the evaluation and management of damage
associated with various species groups
including urban mammals , urban bird s,
aquatic rodents , ranch rodents , ranch
predators , farm rodents , and deer. A 3-hour
laboratory was incorporated in 1992 that
provided demonstrations and hands-on
experience with a variety of wildlife damage
techniques. In addition , students were
encouraged to participate in a 2-day Urban
Pest Management Conference and the 3-day
Great Plains Wildlife Damage Control
Workshop , or, on alternative years , a 4-day
field trip to the USDA National Wildlife
Research Center , US Centers for Disease
Control , and Colorado State University. The
textbook for the course was "Prevention and
Control of Wildlife Damage" (Timm 1983,
Hygnstrom et al. 1994). Book chapters ,
scientific articles , and extension publications
wer e also requir ed for supplemental
information .
On the first and last day of each
spring semester , during 1989-1996 , students
enrolled in NRES 348 were requested to
provide written responses to a 3-page survey
of their knowledge and attitudes toward
wildlife and wildlife damage management.
About half of the questionnaire was modeled
after Stuby et al. (1979) . Most students
returned the questionnaires in 3-5 minutes .
Although the questionnaires were not
anonymous , the authors explicitly stated to
each class that the responses would have no
influence on the evaluations of their
performance in the course. Data from the
pre-and post-class surveys were entered into
an Excel spreadsheet and analyzed with SAS

facilitated experiences in wildlife damage
management (Timm 1994). Considering that
university students will be tomorrow ' s
professionals in the management of our
natural resources , we feel it is critical that
this important and influential audience be
educated through factual information to
increase their ability to make well-informed
decisions
regarding
wildlife
damage
management. Attitudes of students about
wildlife and wildlife damage management
can be influenced by socio-economic
variables such as education (Timm and
Schemnitz 1988). An important aspect of
education is accurate identification of and
association with the audience . Kellert (1976 ,
1979, 1981) noted several factors , such as
gender and residence , that influence public
attitudes toward issues in natural resources.
Methods of teaching can be modified to
increase information transfer by accounting
for differences in the personality and
experi ence of students (Barrett et al. 1985).
The University of Nebraska's School
of Natural Resources (formerly Department
of Forestry, Fisheries and Wildlife) was
recognized as a national leader in the field of
wildlife damage management in 1989 and
1996 (CSRS unpublished report , CSREES
unpublished report). The School offers
introductory and advanced cour ses in
wildlife damage management (Hygnstrom
1992). We surveyed students before and
after they took an introductory course
(NRES 348) to 1) identify the demographic
features of students, and 2) determine the
effects of gender, previous residence , and
classroom experience on the knowledge and
attitudes of students regarding wildlife
damage issues.

METHODS
Wildlife
Damage
Management
(NRES 348) is a 16-week , 3-credit , juniorlevel course offered at the University of
Nebraska-Lincoln,
that addresses
the
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Residence
students.

(SAS 1997). We used analysis of variance
with repeated measures
to determine
significant differences (P < 0.05) in
responses. The model for analysis consisted
of fixed
effects
(gender , residence,
classroom experience, year) and random
effects (student). We used Proc Mixed to
accommodate
both fixed and random
effects, while Proc GLM was applied for
only fixed effects. Frequency tables were
generated
and
evaluated
to
further
substantiate the significance of shifts in
mean scores. All means and standard
deviations for the gender and residence
groups were included for the three questions
about knowledge in Table l . Subsequent
tables include only pooled responses to
simplify presentation of the data. We
considered using the final grades and MyersBriggs personality
type indicators
of
students as covariates (Barrett et al. 1985) ,
but declined to ensure confidentiality.

was

not

determined

for

6

Student Knowledge
Overall knowledge of the status,
distribution, and behavior of coyotes was
high before students took the class, and yet
each group, particularly the male and urban
students, demonstrated
an increase in
knowledge after classroom experience (P .:::
0.05, Table 1). Knowledge was more
variable before class than after class for
nearly all questions and student groups.
Students from rural residences were more
knowledgeable about the status, distribution,
and behavior of coyotes than urban students
before and after taking the class (P.::: 0.05)
and males were more knowledgeable about
the distribution of coyotes than females
before and after taking the class (P.::: 0.05).
Student Attitudes
We asked students to rank the importance of
three
considerations
"cost,"
"humaneness,"
and "specificity"
- in
choosing wildlife damage management
techniques. "Specificity" was clearly the
most important consideration for all groups
(Table 2) . Opinions differed significantly by
gender,
however,
as females judged
"humaneness" more important while males
reported "cost" more important (P = 0.003).
"Cost" was of no importance to females
before and after taking the class. Shifts in
attitude between pre- and post-class surveys
were detected due to residence (P = 0.03), as
rural students' concerns increased regarding
the importance
of "specificity"
and
decreased regarding "humaneness" (P =
0.0001 ). Attitudes of male and urban
students, the two largest groups, did not
appear to change regarding these three
considerations as a result of classroom
expenence

RESULTS
Student Demographics
During the 7-semester study period,
142 students completed both pre-and postclass surveys. Of these, 120 (85%) were
males and 22 (15%) were females. Class
enrollment was predominantly
students
majoring in Fisheries and Wildlife (n = 120,
85%), while others were in General
Agriculture
(6), Criminal Justice ( 6),
Environmental Science (2) , and 1 each in
Agricultural Communications, Agricultural
Honors, Animal Science, Political Science,
Range Science , and Undeclared . Most
students were seniors (n = 86, 61 %),
followed by juniors (41), sophomores (13),
and graduate students (2). Most students had
lived in a city or town (urban) since the age
of 12 (n = 93, 68%), while 43 (30%) lived in
rural areas, either on a farm or ranch, or in
the country but not on a farm or ranch.
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Table 1. Mean values (SD) of student responses 3 to questions about their knowledge
of coyotes, taken from pre-class and post-class surveys of 8 wildlife damage
management classes, University of Nebraska-Lincoln, 1989-1996b.

Statement

Coyotes are an endangered
species in North America

Coyotes are found only west
of the Mississippi River

Sex or
residence

Pre-class c

Post-class c

M
F

3.81 (0.48)
3.5 0 (0.74)
3.67 (0.62)
3.93 (0.26)
3.64 (0.66)
3.05 (0 67)
3.41 (0.73)
3.79 (0.56)
1.43 (0.56)
1.45 (0.60)
1.53 (0.60)
1.21 (0.41)

3.92 (0.35)
3.95 (0.22)
3.90 (0.40)
3.98 (0.35)
3.81 (0.53)
3.57 (0.75)
3.79 (0.64)
3.95 (0.22)
1.25 (0.43)
1.14 (0.36)
1.25 (0.44)
1.19 (0.40)

u

R
M
F

u
R

Coyotes sometimes kill sheep

M
F

u
R

Range of responses was 1 = strongly agree, 2 = slightly agree, 3 = slightly disagree,
4 = strongly disagree.
b n: Male (M) = 116-118 , Female (F) = 20-22, Urban (U) = 88-91, Rural (R) = 42-43.
c Dashed line indicates a significant shift in attitude (P :S0.05) of a student group (M, F,
U, or R) from pre -class to post-class surveys. Underline indicates a significant difference
in attitude (P :S0.05) between the gender (M-F) or residence (U-R) groups within the preor post-class surveys.

a

Table 2. Frequency (%) of student rankings (pooled) of the importance of "cost,"
"humaneness," and "specificity" in selecting wildlife damage management
techniques, taken from pre-class and post-class surveys of 8 wildlife damage
3
management classes, University of Nebraska-Lincoln, 1989-1996 •
Selection factor
Specificity
Humaneness
Cost
a

Pre-class

Post-class

64
26

72
16
12

10

n: Male= 119, Female= 21, Urban= 92, Rural = 42.
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Attitudes of students toward
methods of managing coyotes varied
considerably.
Students were more
critical of 2 non-lethal methods ( damage
compensation and live-trapping) after
classroom experience (P < 0.05, Table
3). Lethal methods (trapping, toxicants,
shooting) were more acceptable to
students after classroom experience (P <
0.0003), except for the concept of killing
as many coyotes as possible. Strong
agreement was demonstrated by all
groups of students, before and after
classroom experience, toward killing
only offending coyotes . The use of fastacting and humane toxicants , and the
shooting of coyotes from aircraft gained

in acceptance
among all groups,
particularly females. Males were more
receptive to lethal methods of control
than females (P ,::: 0.05) and students
from rural residences were more
receptive to lethal methods than urban
students (P,::: 0.05). The use of foot-hold
traps produced the widest differences in
opinions over the entire survey. Female
and urban students were less receptive to
this practice than male and rural students
in both pre- and post-class surveys (P ,:::
0.05) , even though all groups showed
more tolerance for the use of foot-hold
traps
after
classroom
expenence.
Standard deviations for nearly all
statements remained constant.

Table 3. Mean values of student responses 8 (pooled) to questions about their
attitudes toward methods of managing predation by coyotes, taken from pre-class
and post-class surveys of 8 wildlife damage management classes, University of
Nebraska-Lincoln, 1989-1996b.

Method

Pre-class

Compensate ($) for losses
Capture and translocate
Trap/shoot as many as possible
Shoot only offending animals
Ki11pups in dens
Aerial shooting
Trap with foot-hold traps
Use toxicants that kill in < l minute
Use toxicants that kill in a few hours

3.1

2.9
2.8
1.8
3.3

2.9
2 .6
2.4
3.3

Post-class

3.3
3.4

2.9
1.2
2.7
2.2
2.2
1.6

2.9

Range of responses was 1 = strongly agree, 2 = slightly agree, 3 = slightly disagree,
4 = strongly disagree.
b n: Male= 120, Female= 22, Urban= 93, Rural= 43.
a

Attitudes of students toward the
use of toxicants on 8 selected animal
groups /
species
ranged
from
overwhelming support of their use on
rats to disagreement with their use on
eagles (Table 4). Overall, students were

receptive to the use of toxicants on rats,
blackbirds, and possibly raccoons (P ,:::
0.05), even though no toxicants are
registered by the US Environmental
Protection Agency (EPA) for managing
raccoons. Few differences in attitude
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registered by EPA for managing bats.
Although mean scores for females were
lower for each animal group after
classroom experience, no significant
shifts
were
observed .
Standard
deviations remained high for most
animal groups.

were observed between the gender and
residence groups . Responses of male s
and females were opposite over time
concerning the .use of toxicants on bats
(P = 0.04), with males opposing and
females supporting the use of toxicants
on bats , even though no toxicants are

Table 4. Mean values of student responsesa (pooled) to questions about their
attitudes toward the use of toxicants on selected animal groups/species, taken from
pre-class and post-class surveys of 8 wildlife damage management classes,
University of Nebraska-Lincoln, 1989-1996b.

Species

rats
blackbirds
bats
squirrels
rabbits
raccoons
fox
eagles

Pre-class

1.5
2.1
2.5
2.7
2.7
2.7
3.0
3.7

Post-class

1.2
1.8
2.6
2.6
2.6
2.5
2.7
3.5

Range of responses was 1 = strongly agree, 2 = slightly agree , 3 = slightly disagree ,
4 = strongly disagree .
b n: Male = 119, Female= 22, Urban= 93, Rural = 42.

a

Table 5. Mean values of student responsesa (pooled) to a question about their
attitude toward the regulated hunting of wildlife, taken from pre-class and postclass surveys of 8 wildlife damage management classes, University of NebraskaLincoln, 1989-1996b.

Statement

Pre-class

It should be legal to hunt wildlife

1.3

Post-class

1.1

Range of responses was 1 = strongly agree, 2 = slightly agree , 3 = slightly disagree ,
4 = strongly disagree.
b n: Male= 119, Female= 21, Urban= 91, Rural = 43.

a
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Students overwhelmingly agreed
that it should be legal to hunt wildlife
(Table 5). Initially , male and rural
students were more in favor of hunting
than female
and urban
students,
respectively, (P ,:::.0.01) . None of the
students disagreed with the privilege to
hunt after classroom experience. Only
urban students showed a shift in attitude
after classroom experience, becoming
more receptive to hunting (P = 0.0001 ).

DISCUSSION
Influence of Classroom Experience
Students that responded to the
pre-class survey demonstrated a high
degree of knowledge about coyote
distribution and behavior compared to a
randomly-selected sample of the general
public that responded to a similar survey
in 1976 (Stuby et al. 1979). A higher
percentage of students agreed (either
slightly or strongly) that coyotes were
numerous (90% vs. 39% of the public) ,
that coyotes were distributed East and
West of the Mississippi River (91 % vs .
39% of the public), and that coyotes
sometimes kill sheep (98% vs. 82% of
the public). Students likely gained
knowledge from previous science or
wildlife management
courses, from
personal experience with wildlife at
home or through work in the field of
wildlife management , or by personal
growth from reading or participating in
outdoor activities . Any improvement in
knowledge
that we attributed
to
classroom
experience
could
be
associated with the scale of the survey
vehicle. Opinions did not shift between
agree and disagree, but instead were
reinforced from slightly to strongly
agree ( or disagree). If only "yes" or "no"
options had been used, negligible shifts
in knowledge may have been realized.

Classroom instruction was effective in
reinforcing knowledge of life history
information regarding coyotes and likely
improved
students'
knowledge
of
management options as well.
About 70% of the students
reported that "specificity" was the most
important consideration in selecting a
management technique , while about
20% selected "humaneness." In contrast,
Stuby et al. (1979) reported that 64% of
the general public chose "humaneness,"
while 25% preferred "specificity." The
sex ratio of the general public included
in the telephone survey was 1: 1, whereas
in our surveys of classes, males
outnumbered females 6: 1. Women have
stronger sentiments toward protecting
animals from suffering than men (Kellert
and Berry 1987), so the higher number
of females in the telephone survey may
account for the greater sentiment for
"humaneness."
A variety of management options
were presented and discussed in class
under the principle of integrated pest
management (IPM), which prescribes
the timely use of a variety of costeffective methods to reduce the negative
impacts of wildlife to tolerable levels.
While a considerable amount of each
course addressed non-lethal control
methods , most of the questions in the
survey addressed lethal methods because
we wanted to be able to detect changes
in attitudes and we had similar literature
(Stuby et al. 1979) with which to
compare responses. Students recognized
the value of using lethal methods for
managing wildlife: on only 2 occasions
did any group disagree more with lethal
control after classroom
experience
(males rejected both the killing of as
many coyotes as possible and the use of
toxicants on bats). Considerable support
for only shooting offending animals

reflects the students' preference for
"specificity " in control methods and
support for the use of toxicants that kill
in ,:Sl minute reflects their desire for
"humaneness. "
Unfortunately ,
the
increased tolerance of lethal actions is
also reflected in the 30% decline in the
number of students that strongly
disagreed with the shooting of golden
eagles (Aquila chrysa etos), a species that
is protected from shooting by federal and
state laws. At no time was the shooting
of eagles encouraged in class , so we
conclude that students may have
neglected to take the legal status of
golden eagles into account.
Most students strongly agreed
with the use of toxicants on rats and
blackbirds , while about 25% strongly
disagreed with the use of toxicants on
squirrels, rabbits, bats , foxes and
raccoons . Unfortunately, about 15% of
the students in the post -class survey
strongly agreed with the use of toxicants
on bats, raccoons and rabbits , even
though no toxicants are registered by the
EPA for use in managing these animals.
More emphasis may be needed to ensure
that students understand the limitations
of toxicants and the scope of their use .
The percentage
of students
that
disagreed with the use of toxicants on
bats appropriately increased from 45%
to 58% after class experience. The term
"poison," was used in the questionnaire
to allow for direct comparisons to results
obtained by Stuby et al. (1979) . This
term, as compared to "toxicant" may
connote human affliction , pain and
suffering to target animals , and possible
danger to non-target animals.

treatment of animals , i.e. humaneness ,
than males (Kellert 1976, Kellert and
Berry 1987, Sanborn and Schmidt 1995).
While attitudes of both sexes were
changed by experience in our classes , a
reversal of opinion occurred only twice .
Fewer significant differences in attitudes
between males and females were found
after classroom experience. Teaching
strategies generally had similar impacts
on the sexes. Significant differences that
remained after classroom experience
were associated with statements that
some perceived as rather extreme
measures: shooting as many coyotes as
possible , trapping , and toxicants that kill
in a few hours . Males changed their
attitudes after classroom experience
more frequently than females , but this
result may have been due to the
relatively low number of females in the
survey.

Influence of Residence
The results of our research are
consistent with other studies that
indicate
that people
with
rural
backgrounds
have more utilitarian
attitudes towards animal s and support
hunting more than urbanites (Kellert
1976, 1979, 1981). Urban students
consistently disagreed more with the use
of lethal methods for managing wildlife
than rural students. Rural students likely
had more awareness or experience with
the use of animals , whether it be
associated with livestock destined for
human consumption , hunting of wildlife ,
catching of fish, or dispatching of
animals that are causing damage . The
same reasoning also may explain why
the attitudes of students from urban
environments were impacted more by
the class than rural students , as they had
almost twice the number of significant
shifts in attitudes in the pre- versus post-

Influence of Gender
This
study
supports
the
perspective that females are more
concerned with the welfare
and
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class surveys. As with gender , shifts in
attitude were in the same direction , and
significant differences were detected
more often on pre- than post-class
surveys.

associated
with
management
procedures ,
5) include urban and rural wildlife issues ,
6) be sensitive to differences of
opm10n.
University students , particularly those
enrolled in natural resources , make up a
small but extremely important audience
for professionals in wildlife damage
management. Considering that today ' s
students will be tomorrow ' s decisionmakers , it behooves us to provide them
with timely and factual information that
will increase their awareness of humanwildlife conflicts and increase their
ability to make well-informed decisions.

Recommendations
The need for university courses
and other educational programs in
wildlife damage management has been
recognized for several years (Eadie et al.
1961, Howard 1962, Timm 1982). At a
minimum, courses in wildlife damage
management
should
mcrease
the
awareness
of
students
regarding
contemporary and emerging issues ,
impacts of wildlife on society , biological
attributes
of
problem
species ,
management techniques and strategies ,
and legal aspects of human-wildlife
conflicts. University
students have
diverse backgrounds and their attitudes
toward wildlife and management are a
product of their perception , experience ,
knowledge , value s, and motivation.
Results from this survey raised some
important
points to consider
for
instructors and profe ssionals who are
involved in educatin g the public . To
effectively educate university students in
wildlife
damage
management , we
should:
1)
increase the number and
diversity of students enrolled in
courses ,
2) evaluate information on the
personalities and demographics
of
students
to
facilitate
development
of
effective
teaching strategies ,
3) emphasize the specificity of
lethal and non-lethal methods as
well as humaneness and costs,
4) emphasize the legal status of
species,
and
regulations
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